Intertrochanteric femur fractures are very common in patients over 65 years old who have prominent osteoporosis. Proximal femoral nails are preferred because of their biomechanical advantages in the treatment of these fractures especially if the fracture is unstable with medial calcar discontinuity. However, many complications associated with intramedullary fracture fixation have been described following common use of these implants. Here, we report a rare complication of a short intramedullary nail in which medial pelvic migration of the lag screw was detected at eighth week postoperatively. The patient was subsequently treated with lag screw removal. (JAREM 2013; 3: 44-6) 
INTRODUCTION
Intertrochanteric femur fractures are very common in patients over 65 years old who have prominent osteoporosis. Approximately 1.6 million cases of hip fractures were reported all over the world in 1990's and it is estimated that this number will be increasing by the following years (1, 2) . Dynamic hip screws and proximal femoral nails (PFN) are the two commonly used implants in the surgical treatment of these fractures. Here, we report a PFN with one bold lag screw which led to intrapelvic medial migration and we review the complications of proximal femoral nails.
CASE REPORT
A 90 year old male patient who had internal fixation with proximal femoral nail eight weeks earlier for right intertrochanteric femur fracture applied to our outpatient clinic with the complaints of right hip pain and difficulty in walking. Physical examination revealed decreased range of motion on the right hip which was painful as well. No neurovascular pathology was detected. Radiological evaluation with pelvic X-Ray showed about 3 cm medial migration of the lag screw into the pelvis. Computerized tomography and angiography were carried on to evaluate the position of the screw according to neurovascular structures as well as the sigmoid colon. All the anatomical structures were intact, hence an operation for removal of the screw was planned. During the surgery hip capsule was opened. It was seen that the lag screw was posterosuperior to the femoral head and migrated into the pelvis through the acetabulum. Lag screw had not been locked with the nail. Lag screw was pulled back meticulously and bleeding was checked. No abnormal bleeding was seen. Range of motion for the hip was examined also and no abnormal motion was detected in the fracture line. The fracture was accepted as healed, therefore intramedullary nail and the distal locking screws were not removed not to lengthen the operation time. The patient was allowed to put weight as tolerated in the postoperative period.
DISCUSSION
Currently, discussion on the surgical treatment method for intertrochanteric femur fractures is going on among orthopedic surgeons. The main goal of the treatment is to reach the preinjurious physiological and social status of the patient. Extramedulllary and intramedullary fixation techniques are the two methods used for surgical treatment of these fractures. Fixation with dynamic hip screw is the most common technique in the literature and for most of the surgeons is gold standard as well (3) (4) (5) . Failure of dynamic hip screws especially in unstable fractures led to the use of proximal femoral nails which were designed after 1990's (6) (7) (8) . After 2000's proximal femoral nails have been revised and, because of their biomechanical advantages, preferred very commonly especially in the unstable hip fractures with medial calcar discontinuity. However studies reporting complications related with this technique started to come out with the common use of these implants (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) . Reported complications are cut-out, medial migration of the lag screw, perforation of the femoral head, malunion in varus position, nonunion, avascular necrosis, implant failure, neurovascular injuries and stress fracture distal to the nail. The most common complication is the cut-out of the lag screw from the femoral head in varus malunions or nonunions (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) . Less common complications of proximal femoral nails are pelvic or lateral migration of the lag screw and perforation of the sigmoid colon. For the improvement of fracture stability, implants with two lag screws to hold the femoral head were designed however with the use of these nails Z and reverse-Z effects were defined. While Z effect is medial migration of the superior and lateral migration of the inferior lag screw, reverse-Z effect is defined as lateral migration of the superior and medial migration of the inferior lag screw (19) . Factors leading to this complication is the collapse of the fracture line into varus position and the loss of medial cortical support. Strauss et al. (19) in a study which was performed on cephalomedullary nails and polyurethan models in laboratory environement observed that inferior lag screw migrated laterally when the compressive forces on femoral head exceeded the compressive forces on femoral neck and they concluded that local density changes and the position of the screws affected the fixation stability of the locking screws independently from other factors. It is reported that the tendency of medial migration of the inferior screw is increased especially in unstable cases where medial cortical support is weak and bone density of the femoral neck is lower than the femoral head. Therefore, staying 5 mm far to the joint space and not perforating the head of femur during operation is necessary. Taking these complications into account new intramedullary implant designs allowing antirotation and compression are produced. Especially the design of lag screws with helical blade improved the reduction and the rotational compressive forces. However, case series related with implant failures in patients treated with PFN-A started to come out in the newly published literature. Brunner et al. reported a case series where 3 out of 12 cases operated with PFN-A perforated the femoral head. They attributed the failure to the disobedience of the principle to reamering 5-10 mm close to the subchondral bone and the breakage of the lateral cortex resulting with failure of compression in the fracture line leading the slide of proximal screw and medial migration as well as subclinical infection (20) .
Pareveen et al. (15) in a case series of 48 patients reported cutout in 2 cases. They attributed the failure to malreduction of the fracture line and anterosuperior localization of the proximal screw. Takigami et al. (16) reported a case in which proximal screw migrated medially perforating acetabulum however the authors were not able to thoroughly display the reason of failure. Postoperative reduction and position of the lag screw were normal however osteoporosis was not evaluated. Jin et al. (13) reported a case series of 87 patients with no failure of fixation. Baumgaertner et al. (21) in their study determined the ideal screw position and tip apex distance. They stated that the ideal position of the lag screw should be either central or just posteroinferior region, the distance of the screw to sunchondral bone should be at least 5-10 mm, tip apex distance should not exceed 25 mm. They also stated that the failure rates dramatically increased when the tip apex distance exceeded 40 mm. They also suggested to achieve a collodiaphyseal angle of at least 125 degrees following the reduction. In our case, because the first operation was performed in another hospital and we did not witness the surgery, we think that the reamerisation of the femoral neck was performed without seeing true AP and lateral fluoroscopy views and that the acetabulum should have been reamerised at this time by mistake. When we performed the operation to remove the screw we have seen that the screw was in the capsule but posterosuperior to and never fixed the femoral head but just the femoral neck. We assume that by the weightbearing of the patient the lag screw migrated medially into the pelvis through previously perforated acetabulum because the proximal screw was never locked by the nail.
When the literature is overwieved for similar cases, medial migration of the proximal screw can be attributed to the loss of medial cortical support, varus malposition of the collodiphyseal angle, blockage of the proximal screw sliding by lateral femoral cortex, false nail entry point, poor bone quality and the additive effect of all these factors. In this case, we believe that the main fault was improper placement of the lag screw.
CONCLUSION
We believe that proximal femaral nails are among good treatment alternatives for intertrochanteric femur fractures however meticulous sticking to the principles of surgical technique is inevitable.
